Development of adrenal chromaffin cells is largely normal in mice lacking the receptor tyrosine kinase c-Ret.
c-Ret encodes a receptor tyrosine kinase that is essential for normal development of the kidney as well as enteric and sympathetic neurons. Since sympathetic neurons and neuroendocrine chromaffin cells originate from a common progenitor cell, we have examined the relevance of c-Ret for the development of adrenal chromaffin cells by analyzing mouse mutants lacking c-Ret. Adrenal chromaffin cells express c-Ret mRNA at embryonic day (E) 12.5 and 13.5, yet levels of expression decline at later embryonic and postnatal ages. Adrenal medullae of c-Ret deficient mice show normal numbers of tyrosine hydroxylase (TH)-immunoreactive cells at E13.5 and at birth. Ultrastructurally, adrenal chromaffin cells of c-Ret(-/-) mice appear unaltered: chromaffin cells develop typical secretory chromaffin granules, the morphological hallmark of chromaffin cells, and synaptic terminals appear normal. However, adrenaline levels and numbers of chromaffin cells immunoreactive for the adrenaline synthesizing enzyme phenylethanolamine-N-methyltransferase (PNMT) are reduced by about 30% in c-Ret-deficient mice arguing for a direct or indirect role of c-Ret in the regulation of PNMT. Thus, despite expression of c-Ret, adrenal chromaffin cells develop largely normal in mice lacking c-Ret. We therefore conclude that sympathetic neurons and neuroendocrine chromaffin cells profoundly differ in their requirement for c-Ret signaling during development.